Maternal separation is associated with DNA methylation and behavioural changes in adult rats.
Early life stress is known to promote long-term neurobiological changes, which may underlie the increased risk of psychopathology. Maternal separation (MS) is used as an early life stressor that causes profound neurochemical and behavioural changes in the pups that persist into adulthood. However, the exact mechanism of how MS alters these behavioural changes is not yet understood. Epigenetic modifications, such as DNA methylation, are critical regulators of persistent gene expression changes and may be related to behavioural disorders. The aim of the present study was to investigate whether early life stress on rats could alter cocaine-induced behavioural sensitisation in adulthood via aberrant DNA methylation. We have three main findings: (1) MS increased DNA methyltransferases (DNMTs) expression in the nucleus accumbens (NAc) of infant and adult rats; (2) MS induced DNA hypomethylation on a global level in the NAc, and hypermethylation of the promoter regions of the protein phosphatase 1 catalytic subunit (PP1C) and adenosine A2Areceptor (A2AR) genes, which was associated with their transcriptional downregulation in the NAc; (3) MS-induced molecular changes paralleled an increased response to cocaine-induced locomotor activity and exploratory behaviour in adult rats. Thus, our results suggest that stressful experiences in early life may create a background, via aberrant DNA methylation, which promotes the development of cocaine-induced behavioural sensitisation in adulthood.